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©  Improved  screen  for  collection  and  distribution  of  process  streams  and  assembly  of  such  screens. 

A  screen  member  for  use  in  collecting  anchor  distribut- 
ing  process  flow  streams  has  profiled  elements  (20,  28) 
welded  to  channel-shaped  support  members  (22,  30)  and  is 
preferably  made  by  helically  wrapping  and  welding  a 
profiled  wire  around  the  elongate  channel  members  which 
are  rotated  about  the  screen  axis  to  produce  a  cylindrical 
slotted  screen  which  is  then  cut  along  a  line  parallel  to  its 
axis,  flattened,  and  either  used  flat  or  rerolled  and  welded  at 
right  angles  to  its  original  direction  so  that  the  channels  (22, 
30)  form  the  hoop-like  supports  shown  in  the  Figure.  The 
channels  are  apertured  (26,  34)  and  preferably  to  such  an 
extent  that  the  total  open  area  for  an  inlet  stream  flow  on  the 
channel  side  of  the  screen  member  is  less  than  the  open  area 
of  the  slots  on  the  wire  side  of  the  screen  member.  Thus,  the 
pressure  drop  through  the  screen  member  is  controlled  by 
the  apertures  in  the  channel  members  with  the  result  that  the 
screen  surface  can  be  provided  with  slot  widths  of  optimum 
size  relative  to  the  particle  size  of  material  to  be  contacted 
thereby. 



The  i n v e n t i o n   r e l a t e s   to  s c r e e n s   f o r   use   in  p r o c e s s  
f l o w   s t r e a m   a p p l i c a t i o n s   where   a  s i g n i f i c a n t   p r e s s u r e   d r o p  

t h r o u g h   t he   s c r e e n   i s   o f t e n   e s s e n t i a l   to  p r o v i d e   a d e q u a t e  
d i s t r i b u t i o n .   T h i s   use  is  q u i t e   d i f f e r e n t   f rom  w e l l   s c r e e n  

a p p l i c a t i o n s   where   i t   is   u s u a l l y   d e s i r a b l e   to   m a x i m i z e   t h e  

amount   of  open  a r e a   and  p r o v i d e   a  minimum  p r e s s u r e   d r o p .  

An  e x a m p l e   of  a  c o n v e n t i o n a l   w e l l   s c r e e n   can  be  s e e n   i n  

U n i t e d   S t a t e s   P a t e n t   S p e c i f i c a t i o n   2 , 0 4 6 , 4 5 8   w h e r e i n   a  

p r o f i l e d   w i r e   is   h e l i c a l l y   w r a p p e d   a r o u n d   a  p l u r a l i t y   o f  

l o n g i t u d i n a l   r o d s   and  w e l d e d   to  each   one  so  as  to  d e f i n e   a  

s c r e e n   member   h a v i n g   s l o t s   of  a  p r e d e t e r m i n e d   w i d t h   b e t w e e n  

the   s u c c e s s i v e   w r a p s   of  w i r e .   Where  i t   i s   d e s i r e d   to   u s e  

such   a  s c r e e n   in  an  a p p l i c a t i o n   r e q u i r i n g   a  s u b s t a n t i a l  

p r e s s u r e   d r o p   t h r o u g h   t he   s c r e e n   member ,   some  of  the   s l o t s  

may  be  w e l d e d   c l o s e d   or  a  p e r f o r a t e d   p i p e   or  a  p l a t e   t h a t  

has   b e e n   p u n c h e d   and  r o l l e d   can  be  m o u n t e d   i n s i d e   the   s c r e e n  

member .   U n i t e d   S t a t e s   P a t e n t   S p e c i f i c a t i o n   4 , 0 9 6 , 9 1 1   d i s -  

c l o s e s   a  c y l i n d r i c a l   w e l l   s c r e e n   wh ich   i n c o r p o r a t e s   a  p l u r a l -  

i t y   of  a p e r t u r e d   c h a n n e l   members   h a v i n g   s h o r t   l e g   p o r t i o n s  

w h i c h   a re   w e l d e d   to   e a c h   wrap  of  w i r e ,   t he   a r e a   of  the   a p e r -  
t u r e s   p r e f e r a b l y   b e i n g   at  l e a s t   as  g r e a t   as  t h e   open  a r e a  

of  t he   s l o t s   d e f i n e d   b e t w e e n   the   w i r e   w r a p s .   The  c h a n n e l s  

a re   p o s i t i o n e d   l o n g i t u d i n a l l y   of  t he   c y l i n d r i c a l   s c r e e n  

member  and  p a r a l l e l   to   i t s   a x i s   so  as  to  r e s i s t   l a r g e   t o r s i o n -  

al  l o a d s   in  deep   d r i l l i n g   w h i c h   m i g h t   d e s t r o y   a  s c r e e n   m e m b e r  

of  t h e   c o n v e n t i o n   rod   and  w i r e   t y p e .  

A  t y p i c a l   e x a m p l e   of  a  p r o c e s s   a p p l i c a t i o n   where   a  

s c r e e n   i s   u s e d   to  r e t a i n   c a t a l y s t   p a r t i c l e s   i s   t h e   m o v i n g   b e d  

r e a c t o r   shown  in  U n i t e d   S t a t e s   P a t e n t   S p e c i f i c a t i o n   3 , 7 0 6 , 5 3 6 .  

In  F i g u r e   9  of  t h i s   p a t e n t   s p e c i f i c a t i o n   a  s c r e e n   member  i s  

shown  as  b e i n g   b a c k e d   up  w i t h   a  p e r f o r a t e d   b a f f l e   p l a t e .   T h e  

s l o t s   in  t h e   s c r e e n   member  a re   s i z e d   to  r e t a i n   t h e   c a t a l y s t  

and  t h e   b a f f l e   p l a t e   has   p e r f o r a t i o n s   w h i c h   d i s t r i b u t e   t h e  

r e a c t a n t   s t r e a m   u n i f o r m l y   t h r o u g h   the   s y s t e m   and  c o n t r o l   i t s  

f l o w   r a t e .   The  open  a r e a s   of  the   s c r e e n   member   and  p l a t e  



c o u l d   r a r e l y   be  t h e   same  s i n c e   i t   i s   by  h a v i n g   a  s m a l l e r  

open  a r e a   in   t h e   b a f f l e   p l a t e   t h a t   a  s u f f i c i e n t   back   p r e s s -  

u re   is   b u i l t   up  in  t he   r e a c t a n t   s t r e a m   to  c a u s e   t h e   s t r e a m  

to  c o n t a c t   a l l   of   t h e   c a t a l y s t   u n i f o r m l y .   A  s i m i l a r   need   t o  

r e t a i n   p a r t i c l e s   and  c o n t r o l   d i s t r i b u t i o n   w o u l d   a l s o   o c c u r  

in  a  f l u i d i z e d   b e d .   A l t h o u g h   i t   i s   t h e o r e t i c a l l y   p o s s i b l e  

to  make  t he   s l o t s   in  the   s c r e e n   member   s m a l l   e n o u g h   to   p r o v i d e  

a  s i g n i f i c a n t   p r e s s u r e   d r o p ,   i t   w o u l d   be  v e r y   d i f f i c u l t   a n d  

e x p e n s i v e   to   a c h i e v e   v e r y   s m a l l   o p e n i n g s   and  s u c h   s m a l l  

o p e n i n g s   m i g h t   be  v e r y   s u s c e p t i b l e   to  c l o g g i n g .  

The  p r e s e n t   i n v e n t i o n   s e e k s   to   p r o v i d e   an  e f f i c i e n t ,  

s t r o n g ,   l i g h t w e i g h t   s c r e e n   f o r   use  in  c o l l e c t i n g   a  p r o c e s s  
f l o w   s t r e a m   and  d i s t r i b u t i n g   i t   u n i f o r m l y .   A c c o r d i n g   to   t h e  

i n v e n t i o n ,   a  s c r e e n   member  f o r   c o l l e c t i n g   and  u n i f o r m l y   d i s -  

t r i b u t i n g   a  p r o c e s s   f low  s t r e a m   c o m p r i s i n g   a  p l u r a l i t y   o f  

s p a c e d   a p a r t   p r o f i l e d   e l e m e n t s . f i x e d l y   m o u n t e d   r e l a t i v e   t o  

e a c h   o t h e r   so  as  to   d e f i n e   a  p l u r a l i t y   of  s l o t s   t h r o u g h   w h i c h  

t he   p r o c e s s   s t r e a m   can  p a s s ;   a  p l u r a l i t y   of  c h a n n e l   m e m b e r s  

p o s i t i o n e d   g e n e r a l l y   n o r m a l   to  s a i d   p r o f i l e d   e l e m e n t s ,   e a c h  

of  s a i d   c h a n n e l   member s   h a v i n g   a  p a i r   of  i n t e g r a l   l e g   p o r t i o n s  

w e l d e d   to   e a c h   of  s a i d   p r o f i l e d   e l e m e n t s ;   a p e r t u r e   means   f o r m -  

ed  in  s a i d   c h a n n e l   m e m b e r s ,   t he   o u t e r   edge   of  e a c h   l e g   p o r t i o n  

of  e a c h   of  s a i d   c h a n n e l   members   b e i n g   p o s i t i o n e d   so  c l o s e   t o  

t h e   o u t e r   edge   of  a  l e g   p o r t i o n   of   t h e   a d j a c e n t   c h a n n e l   mem- 

b e r   t h a t   s u b s t a n t i a l l y   a l l   t he   p r o c e s s   s t r e a m   w i l l   f l o w   t h r o u g h  

s a i d   a p e r t u r e   m e a n s :   is   c h a r a c t e r i s e d   in  t h a t   t h e   t o t a l   o p e n  

a r e a   of  s a i d   a p e r t u r e   means  is   l e s s   t h a n   t he   t o t a l   open   a r e a  

of  s a i d   p l u r a l i t y   of  s l o t s   and  s u f f i c i e n t l y   s m a l l ,   when  t h e  

c h a n n e l   s i d e   of  t h e   s c r e e n   i s   u p s t r e a m   of  t h e   p r o c e s s   s t r e a m ,  

so  as  to  i n d u c e   a  p r e s s u r e   drop  in  t h e   p r o c e s s   s t r e a m   w h i c h  

w i l l   c a u s e   i t   to   be  d i s t r i b u t e d   s u b s t a n t i a l l y   u n i f o r m l y  

t h r o u g h   t h e   s l o t s   w h i c h   o v e r l i e   t h e   c h a n n e l   m e m b e r s   on  t h e  

d o w n s t r e a m   s i d e   of  t he   p r o c e s s   s t r e a m .  

Thus  a  s c r e e n   member  in  a c c o r d a n c e   w i t h   t h e   p r e s e n t  

i n v e n t i o n   c o m p r i s e s   one  s u r f a c e   p o r t i o n   made  of  a  p l u r a l i t y  

of  p r o f i l e d   e l e m e n t s   and  a  s u p p o r t   p o r t i o n   made  of  a  p l u r a l i t y  



of  c h a n n e l   members   w h i c h   have   l e g s   w h i c h   abu t   e ach   o t h e r  

and  are   w e l d e d   to   e a c h   of  t he   p r o f i l e d   e l e m e n t s .   The  o p e n  
a r e a   f o r   s t r e a m   f l o w   on  the   c h a n n e l   s i d e   of  t he   s c r e e n   mem-  

b e r   is   l e s s   t h a n   t he   open  a r e a   of  t he   s l o t s   d e f i n e d   by  t h e  

p r o f i l e d   e l e m e n t s .   Where  t he   s c r e e n   member  is  u s e d   i n  

c y l i n d r i c a l   f o r m ,   t he   p r o f i l e d   e l e m e n t s   a re   p a r a l l e l   to   t h e  

s c r e e n   a x i s   w h i l e   t he   c h a n n e l s   a re   a r r a n g e d   in  a  h o o p - l i k e  

m a n n e r   w i t h   t h e i r   ends   w e l d e d   t o g e t h e r   w h i c h   makes  t h e  

c y l i n d e r   e x t r e m e l y   r e s i s t a n t   to  c o l l a p s e .  

The  i n v e n t i o n   w i l l   now  be  f u r t h e r   d e s c r i b e d ,   by  way  o f  

e x a m p l e ,   w i t h   r e f e r e n c e   to  t he   a c c o m p a n y i n g   d r a w i n g ,   in  w h i c h : -  

F i g u r e   1  is   a  f r a g m e n t a r y ,   p a r t i a l l y   b r o k e n   away ,   p e r -  

s p e c t i v e   v iew  of  a  p o r t i o n   of  a  r a d i a l   f l o w   c a t a l y t i c   r e a c -  

t o r   u t i l i z i n g   two  c h a n n e l - b a s e d   s c r e e n   members   made  in   a c c o r d -  

ance   w i t h   t h e   p r e s e n t   i n v e n t i o n ,  

F i g u r e   2  is   a  f r a g m e n t a r y   v i ew  of  a  p r i o r   a r t   c h a n n e l -  

b a s e d   w e l l   s c r e e n ,  

F i g u r e   3  shows  a  c h a n n e l - b a s e d   s c r e e n   member  w h i c h   h a s  

b e e n   i n i t i a l l y   f o r m e d   in  a  f a s h i o n   s i m i l a r   to  the   s c r e e n   mem- 

b e r   of  F i g u r e   2  and  t h e n   f l a t t e n e d ,  

F i g u r e   4  shows  t he   s c r e e n   member  of  F i g u r e   3  a f t e r   i t  

has   b e e n   r e r o l l e d   at  r i g h t   a n g l e s   w i t h   t h e   c h a n n e l s   on  t h e  

i n s i d e ,  

F i g u r e   5  i s   a  c r o s s - s e c t i o n   t a k e n   on  l i n e   5-5  of  F i g u r e  

4 ,  

F i g u r e   6  shows  a  s c r e e n   member  in  a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   of  a  t y p e   u s e f u l   in  a  f l u i d i z e d   b e d ,   f o r   e x a m p l e ,  

a n d  

F i g u r e   7  is  a  v iew  s i m i l a r   to  F i g u r e   4  w h e r e   t h e   s c r e e n  

member  of  F i g u r e   3  has  been   r e r o l l e d   w i t h   t h e   c h a n n e l s   on  t h e  



o u t s i d e .  

F i g u r e   1  i l l u s t r a t e s   t he   use  of  a  p a i r   of  s c r e e n   mem-  

b e r s   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   in  a  r a d i a l   f l o w   c a t -  

a l y t i c   r e a c t o r ,   a  p o r t i o n   of  w h i c h   is   i n d i c a t e d   g e n e r a l l y  

at  10.  The  r e a c t o r   i n c l u d e s   an  o u t e r   s c r e e n   member   12  

h a v i n g   an  i n w a r d l y   f a c i n g   s c r e e n   s u r f a c e   and  an  i n n e r   s c r e e n  

member  14  h a v i n g   an  o u t w a r d l y   f a c i n g   s c r e e n   s u r f a c e .   C a t -  

a l y s t ,   in   t h e   form  of  p e l l e t s   16  or  o t h e r   s h a p e s ,   is   c o n -  

t a i n e d   b e t w e e n   the   c o n f r o n t i n g   s c r e e n   s u r f a c e s .   The  c a t a l y s t  
is   r e t a i n e d   a g a i n s t   o u t w a r d   r a d i a l   movemen t   by  p r o f i l e d   w i r e s  

or  e l e m e n t s   20  w h i c h   a r e   w e l d e d   to  c h a n n e l   s h a p e d   m e m b e r s   22  

at  a  u n i f o r m   s p a c i n g   to  d e f i n e   f l o w   p a s s a g e s   or  s l o t s   2 4 ,  

as  more  c l e a r l y   s e e n   in  F i g u r e   7.  For   c l a r i t y   in   t he   d r a w i n g ,  

the   s l o t s   24  a re   shown  to  be  w i d e r   t h a n   t h e y   w o u l d   a c t u a l l y  

be  f o r   t h e   s i z e   of  p e l l e t s   16  shown  in  F i g u r e   1.  For   e x a m p l e ,  

a  t y p i c a l   p e l l e t   16  w o u l d   have   a  d i a m e t e r   of  1 . 5 8   mm  ( 0 . 0 6 2 " )  

w h i l e   t he   s l o t   o p e n i n g s   24  wou ld   be  a b o u t   0 . 7 6   mm  ( 0 . 0 3 0 " ) .  

The  p r o f i l e d   w i r e   20  wou ld   t y p i c a l l y   have   a  f l a t   p e l l e t  

e n g a g i n g   s u r f a c e   h a v i n g   a  w i d t h   of  a b o u t   2 . 2 9   mm  ( 0 . 0 9 0 " )  

and  a  d e p t h   of  a b o u t   3 . 8 1   mm  ( 0 . 1 5 0 " ) .   The  s i d e   w a l l s   w o u l d  

have   a b o u t   a  13°  t a p e r   a n g l e   and  t he   members   22  c o u l d   b e  

a b o u t   1 2 . 7   mm  ( 0 . 5 0 0 " )   wide   and  9 . 5 3   mm  ( 0 . 3 7 5 " )   h i g h   w i t h  

a  m e t a l   t h i c k n e s s   of  a b o u t   0 . 3 5 5   to   0 . 4 0 6   mm  ( 1 4 - 1 6   g a u g e ) .  

Gas  s t r e a m   f l o w   t h r o u g h   a  r e a c t o r   of  t h e   t y p e   shown  i n  

F i g u r e   1  i s   t y p i c a l l y   in  a  r a d i a l l y   i n w a r d   d i r e c t i o n .   T o  

d i s t r i b u t e   t h e   gas  s t r e a m   f l o w   u n i f o r m l y   t h r o u g h   t h e   e n t i r e  

bed  of  c a t a l y s t   p e l l e t s   16,  i t   i s   n e c e s s a r y   to   c r e a t e   a  s m a l l  

d e g r e e   of  b a c k   p r e s s u r e   on  t he   i n l e t   s i d e   of  t he   bed  or  o n  

t he   o u t l e t   s i d e .   Back  p r e s s u r e   on  t he   i n l e t   s i d e   can  b e  

a c c o m p l i s h e d   by  s i z i n g   and  s p a c i n g   i n l e t   a p e r t u r e s   2 6 .  i n  

t h e   o u t e r   s c r e e n   member   12  so  t h a t   t h e i r   t o t a l   a r e a   w i l l   b e  

l e s s   t h a n   t h e   t o t a l   a r e a   of  t he   s l o t s   24.  T h u s ,   a p p r o x i m a t e l y  

the   same  v o l u m e   of  t h e   f l o w   w i l l   p a s s   t h r o u g h   e a c h   of  t h e  

many  a p e r t u r e s   26  and  be  d i f f u s e d   by  t h e   s l o t s   24  and  t h e  

p e l l e t s   16  a d j a c e n t   to   s a i d   s l o t s .  



The  p e l l e t s   16  a re   r e t a i n e d   a g a i n s t   i n w a r d   r a d i a l   m o v e -  

ment  by  the   s c r e e n   member  14  w h i c h   c o m p r i s e s   p r o f i l e d   e l e -  

m e n t s   28  which   a re   s u p p o r t e d   by  a  p l u r a l i t y   of  c h a n n e l  

s h a p e d   members   30  to  w h i c h   t h e y   a re   w e l d e d   so  as  to  d e f i n e  

s l o t s   32.  When  b a c k   p r e s s u r e   i s   p r o d u c e d   by  the   a p e r t u r e s  

26  in  the   i n l e t   s c r e e n   member  12,   t he   a r e a   of  a p e r t u r e s   34 

in  the   d o w n s t r e a m   s c r e e n   member  14  s h o u l d   p r e f e r a b l y   be  g r e a t -  

er  t h a n   the   a r e a   of  t he   u p s t r e a m   a p e r t u r e s   26  so  t h a t   n o  

u n n e c e s s a r y   back   p r e s s u r e s   are   i n t r o d u c e d .   H o w e v e r ,   i t   i s  

g r e a t l y   p r e f e r r e d   to   have   back   p r e s s u r e   c o n t r o l l e d   by  t h e  

s m a l l e r   d i a m e t e r   i n n e r   s c r e e n   member   s i n c e   i t   is   l e s s   c o s t l y  

to  do  so.   T h u s ,   in   F i g u r e   1,  w h e r e   t he   s t r e a m   is  f l o w i n g  

r a d i a l l y   i n w a r d l y ,   t h e   t o t a l   a r e a   of  t h e   a p e r t u r e s   34  w o u l d  

be  l e s s   t h a n   the   t o t a l   a r e a   of  t h e   a p e r t u r e s   26.  The  p r o f i l e d  

e l e m e n t s   20  and  28  a re   shown  as  b e i n g   p a r a l l e l   to  t he   a x i s   o f  

t he   r e a c t o r   10.  T h i s   a r r a n g e m e n t   i s   q u i t e   i m p o r t a n t ,   e s p e c -  

i a l l y   in  a  mov ing   bed  r e a c t o r   w h e r e i n   i t   i s   d e s i r a b l e   t o  

move  the   c a t a l y s t   p e l l e t s   16  d o w n w a r d l y   t h r o u g h   the   r e a c t o r  

by  the   a c t i o n   of  g r a v i t y   w i t h   a  min imum  of  a t t r i t i o n .   T h e  

s c r e e n   members   12,   14  a re   p r e f e r a b l y   r o l l e d   to  t he   s h a p e  

shown  in  F i g u r e   1  f rom  a  f l a t   c o n f i g u r a t i o n   and  have   t h e  

ends   of  a l l   of  t he   c h a n n e l - s h a p e d   m e m b e r s 2 2 ,   30  w e l d e d   to   e a c h  

o t h e r   so  as  to  g r e a t l y   e n h a n c e   t h e   hoop  s t r e n g t h   of  t h e   s c r e e n  

members   and  t h e i r   r e s i s t a n c e   to  c o l l a p s e   from  s y s t e m   p r e s s -  

u r e s   or  t he   w e i g h t   of  t he   c a t a l y s t   as  c o m p a r e d   to  p r i o r   a r t  

s c r e e n   members   h a v i n g   w i r e   s u p p o r t s .  

F i g u r e   2  i l l u s t r a t e s   a  p r i o r   a r t   w e l l   s c r e e n   38  d i s c l o s -  

ed  in   U n i t e d   S t a t e s   P a t e n t   S p e c i f i c a t i o n   4 , 0 9 6 , 9 1 1   w h i c h   i s  

made  by  h e l i c a l l y   w r a p p i n g   and  s i m u l t a n e o u s l y   w e l d i n g   a  

l e n g t h   of  p r o f i l e d   w i r e   40  to  l e a v e   s c r e e n   o p e n i n g s   or  s l o t s  

42  a b o u t   a  p l u r a l i t y   of  a x i a l l y   p a r a l l e l   c h a n n e l   members   44 

w h i c h   i n c l u d e   a p e r t u r e s   46  w h i c h   p r e f e r a b l y   have  an  o p e n  

a r e a   g r e a t e r   t h a n   t he   a r e a   of  t h e   s l o t s .   The  f low  t h r o u g h  

such   a  s c r e e n   is   n o r m a l l y   f rom  t he   o u t s i d e   to  the   i n s i d e .  

F i g u r e   3  i l l u s t r a t e s   a  f l a t   s c r e e n   e l e m e n t   14'  w h i c h   may  

be  r o l l e d   w i t h   i t s   p r o f i l e d   e l e m e n t s   28'   f a c i n g   o u t w a r d l y   a n d  



w e l d e d   to  fo rm  t h e   c y l i n d r i c a l   s c r e e n   e l e m e n t   14  shown  i n  

F i g u r e s   1 ,  4   and  5;  r o l l e d   w i t h   t h e   e l e m e n t s   28'  f a c i n g  

i n w a r d l y   to  fo rm  t he   c y l i n d r i c a l   s c r e e n   e l e m e n t   12  shown  i n  

F i g u r e s   1  and  7;  or  u sed   f l a t   as  shown  at  50  in  F i g u r e   6 .  

The  f l a t   s c r e e n   e l e m e n t   14'   c o u l d   be  f o r m e d   by  w e l d i n g   a  

p l u r a l i t y   of  s t r a i g h t   l e n g t h s   of  t h e   p r o f i l e d   e l e m e n t s   2 8 '  

to  t he   c h a n n e l   member s   30'  h a v i n g   a p e r t u r e s   34  p r e f o r m e d  

t h e r e i n   or  by  w r a p p i n g   and  w e l d i n g   a  p r o f i l e d   w i r e   to   f i r s t  

p r o d u c e   a  c o n f i g u r a t i o n   s i m i l a r   to  t h a t   shown  in  F i g u r e   2 ,  

c u t t i n g   the   r e s u l t i n g   c y l i n d e r   p a r a l l e l   to  i t s   a x i s ,   a n d  

f l a t t e n i n g   i t .  

F i g u r e   6  shows  a  c i r c u l a r   f l a t   s c r e e n   e l e m e n t   50  w h i c h  

c o u l d   be  f o r m e d   by  c u t t i n g   the   f l a t   s c r e e n   e l e m e n t   14,  o f  

F i g u r e   3.  Such  a  s c r e e n   e l e m e n t   i s   q u i t e   u s e f u l   as  a  b o t t o m  

s u p p o r t   deck   in  a  f l u i d i z e d   b e d ,   f o r   e x a m p l e .   In  s u c h   a  u n i t  

t h e r e   is  a  need   f o r   a  back   p r e s s u r e   to  be  c r e a t e d   to   e n s u r e  

even   d i s t r i b u t i o n   of  the   g a s e s   p a s s i n g   u p w a r d l y   t h r o u g h   t h e  

s l o t s   3 2 ' .   T h i s   f u n c t i o n   is   r e a d i l y   p e r f o r m e d   by  t h e   a p e r -  

t u r e s   34.  The  c h a n n e l   members   30'  a r e   a l s o   v e r y   i m p o r t a n t  

in  t h a t   t h e y   can   be  f o r m e d   by  v a r y i n g   t h i c k n e s s e s   of  m e t a l  

and  v a r y i n g   d e p t h s   to  a c h i e v e   any  d e s i r e d   d e g r e e   of  s u p p o r t  

f o r   t h e   e l e m e n t s   2 8 ' .   The  i n t e g r a l   c o m b i n a t i o n   of  i d e a l   s l o t  

s i z e ,   i d e a l   b a c k   p r e s s u r e   f o r   u n i f o r m   f l o w   d i s t r i b u t i o n   a n d  

m e c h a n i c a l   s u p p o r t   in  a  s i n g l e   s c r e e n   a s s e m b l y   e l i m i n a t e s  

t h e   need   f o r   p r o v i d i n g   a d d i t i o n a l   f l o w   c o n t r o l   p l a t e s   a n d  

t h e   a d d i t i o n a l   s u p p o r t   members   r e q u i r e d   in  p r i o r   a r t   d e c k s .  



1.  A  s c r e e n   member   (38)   f o r   c o l l e c t i n g   and  u n i f o r m l y  

d i s t r i b u t i n g   a  p r o c e s s   f l o w   s t r e a m   c o m p r i s i n g   a  p l u r a l i t y   o f  

s p a c e d   a p a r t   p r o f i l e d   e l e m e n t s   (40)   f i x e d l y   m o u n t e d   r e l a -  

t i v e   to  each   o t h e r   so  as  to  d e f i n e   a  p l u r a l i t y   of  s l o t s  

(42)   t h r o u g h   w h i c h   t h e   p r o c e s s   s t r e a m   can  p a s s ;   a  p l u r a l i t y  

of  c h a n n e l   members   (44)   p o s i t i o n e d   g e n e r a l l y   n o r m a l   to   s a i d  

p r o f i l e d   e l e m e n t s   ( 4 0 ) ,   e a c h   of  s a i d   c h a n n e l   members   ( 4 4 )  

h a v i n g   a  p a i r   of  i n t e g r a l   l eg   p o r t i o n s   w e l d e d   to   e a c h   o f  

s a i d   p r o f i l e d   e l e m e n t s   ( 4 0 ) ;   a p e r t u r e   means   (46)   f o r m e d   i n  

s a i d   c h a n n e l   members   ( 4 4 ) ,   t he   o u t e r   edge   of  e a c h   l e g   p o r t i o n  

of  e a c h   of  s a i d   c h a n n e l   members   b e i n g   p o s i t i o n e d   so  c l o s e  

to  t he   o u t e r   edge   of  a  l e g   p o r t i o n   of  t he   a d j a c e n t   c h a n n e l  

member  t h a t   s u b s t a n t i a l l y   a l l   t h e   p r o c e s s   s t r e a m   w i l l   f l o w  

t h r o u g h   s a i d   a p e r t u r e   m e a n s ( 4 6 ) ;   c h a r a c t e r i s e d   in  t h a t   t h e  

t o t a l   open  a r e a   of  s a i d   a p e r t u r e   means   (26 ,   34)  i s   l e s s   t h a n  

t he   t o t a l   open  a r e a   of  s a i d   p l u r a l i t y   of  s l o t s   ( 2 4 ,   32)  a n d  

s u f f i c i e n t l y   s m a l l ,   when  the   c h a n n e l   s i d e   of  the   s c r e e n   i s  

u p s t r e a m   of  t he   p r o c e s s   s t r e a m ,   so  as  to  i n d u c e   a  p r e s s u r e  

drop   in  the   p r o c e s s   s t r e a m   wh ich   w i l l   c a u s e   i t   to  be  d i s t r i -  

b u t e d   s u b s t a n t i a l l y   u n i f o r m l y   t h r o u g h   t he   s l o t s   ( 24 ,   3 2 )  

w h i c h   o v e r l i e   t he   c h a n n e l   members   ( 2 2 ,   30)  on  the   d o w n s t r e a m  

s i d e   of  the   p r o c e s s   s t r e a m .  

2.  The  s c r e e n   member   of  c l a i m   1  c h a r a c t e r i s e d   in  t h a t  

s a i d   s c r e e n   member  i s   c y l i n d r i c a l   w i t h   t h e   p r o f i l e d   e l e m e n t s  

(20 ,   28)  b e i n g   p a r a l l e l   to  the   a x i s   of  t h e   c y l i n d e r   and  t h e  

c h a n n e l   members   ( 2 2 ,   30)  b e i n g   t r a n s v e r s e   to  t he   a x i s   of  t h e  

c y l i n d e r ,   e ach   c h a n n e l   member  ( 22 ,   30)  b e i n g   e n d l e s s   so  a s  

to  p r o v i d e   a  h o o p - l i k e   s u p p o r t   to  t he   s c r e e n   m e m b e r .  

3.  The  s c r e e n   member   of  c l a i m   2  c h a r a c t e r i s e d   in  t h a t  

s a i d   p r o f i l e d   e l e m e n t s   (20)   a re   on  t he   i n s i d e   of  t h e   c y l i n -  

de r   and  t he   c h a n n e l   members   (22)   a re   on  the   o u t s i d e   of  t h e  

c y l i n d e r .  

4.  The  s c r e e n   member   of  c l a i m   2  c h a r a c t e r i s e d   in  t h a t  

s a i d   p r o f i l e d   e l e m e n t s   (28)   a re   on  t he   o u t s i d e   of  t h e   c y l i n -  



der   and  t h e   c h a n n e l   members   (30)   a r e   on  t he   i n s i d e   of  t h e  

c y l i n d e r .  

5.  The  s c r e e n   member  of  c l a i m   1  c h a r a c t e r i s e d   in  t h a t  

s a i d   s c r e e n   member   (50)   is   s u b s t a n t i a l l y   f l a t .  

6.  A  s c r e e n   member  f o r   s u p p o r t i n g   a  bed  of  p a r t i c u l a t e  

m a t t e r   and  d i s t r i b u t i n g   a  p r o c e s s   f l o w   s t r e a m   to  t h e   bed  i n  

a  r e l a t i v e l y   u n i f o r m   m a n n e r   c h a r a c t e r i s e d   in  t h a t   t he   s c r e e n  

member  ( 12 ,   14)  c o m p r i s e s   a  p l u r a l i t y   of  s p a c e d   a p a r t   p r o -  

f i l e d   e l e m e n t s   ( 20 ,   28)  f i x e d l y   m o u n t e d   r e l a t i v e   to  e a c h  

o t h e r   so  as  to   d e f i n e   a  p l u r a l i t y   of  s l o t s   ( 2 4 ,   32)  h a v i n g  

a  w i d t h   l e s s   t h a n   t he   w i d t h   of  t h e   p a r t i c u l a t e   m a t t e r   in   t h e  

bed ;   a  p l u r a l i t y   of  c h a n n e l   m e m b e r s   ( 2 2 ,   30)  p o s i t i o n e d  

g e n e r a l l y   n o r m a l   to   s a i d   p r o f i l e d   e l e m e n t s   ( 2 4 ,   3 2 ) ,   e a c h  

of  s a i d   c h a n n e l   members   (22 ,   30)  h a v i n g   a  p a i r   of  i n t e g r a l  

l e g   p o r t i o n s   w e l d e d   to   each   of  s a i d   p r o f i l e d   e l e m e n t s  

(20 ,   2 8 ) ;   a p e r t u r e   means  (34 ,   26)  f o r m e d   in  s a i d   c h a n n e l  

member s   ( 3 0 ,   2 2 ) ,   t h e   o u t e r   edge   of  e a c h   l e g   p o r t i o n   o f  

e a c h   of  s a i d   c h a n n e l   members   ( 3 0 ,   22)  b e i n g   p o s i t i o n e d   s o  

c l o s e   to   t h e   o u t e r   edge  of  a  l e g   p o r t i o n   of  t h e   a d j a c e n t  

c h a n n e l   member   ( 30 ,   22)  t h a t   s u b s t a n t i a l l y   a l l   t h e   p r o c e s s  

s t r e a m   w i l l   f l o w   t h r o u g h   s a i d   a p e r t u r e   means   ( 3 4 ,   2 6 ) ;   t h e  

t o t a l   open   a r e a   of  s a i d   a p e r t u r e   means   ( 34 ,   26)  b e i n g   l e s s  

t h a n   t h e   t o t a l   open   a r e a   of  s a i d   p l u r a l i t y   of  s l o t s   ( 24 ,   3 2 )  

and  s u f f i c i e n t l y   s m a l l   when  t h e   c h a n n e l   s i d e   of  t h e   s c r e e n  

member  is   u p s t r e a m   of  the   p r o c e s s   s t r e a m   so  as  to   i n d u c e   a  

p r e s s u r e   d r o p   in  t he   p r o c e s s   s t r e a m   w h i c h   w i l l   c a u s e   i t   t o  

be  d i s t r i b u t e d   s u b s t a n t i a l l y   u n i f o r m l y   t h r o u g h   t h e   s l o t s  

(24 ,   32)  w h i c h   o v e r l i e   the   c h a n n e l   member s   ( 3 0 ,   22)  o n  

t he   d o w n s t r e a m   s i d e   of  the   p r o c e s s   s t r e a m .  

7.  The  s c r e e n   member  of  c l a i m   6  c h a r a c t e r i s e d   in  t h a t  

s a i d   s c r e e n   member   ( 12 ,   14)  is   c y l i n d r i c a l   w i t h   t h e   p r o f i l e d  
e l e m e n t s   ( 24 ,   32)  b e i n g   p a r a l l e l   to  t he   a x i s   of  t h e   c y l i n d e r  

and  t h e   c h a n n e l   member s   (30 ,   22)  b e i n g   t r a n s v e r s e   to   t h e   a x i s  

of  t h e   c y l i n d e r ,   e a c h   c h a n n e l   member   (30 ,   22)  b e i n g   e n d l e s s  

so  as  to   p r o v i d e   a  h o o p - l i k e   s u p p o r t   to   t h e   s c r e e n   m e m b e r .  



8.  The  s c r e e n   member  of  c l a i m   6  c h a r a c t e r i s e d   in  t h a t  

s a i d   s c r e e n   member  (50)   i s   s u b s t a n t i a l l y   f l a t .  

9.  An  a s s e m b l y   f o r   s u p p o r t i n g   an  a n n u l a r   bed  (16)   o f  

p a r t i c u l a t e   m a t t e r   and  d i s t r i b u t i n g   a  p r o c e s s   f low  s t r e a m  

to  t he   bed  in  a  r e l a t i v e l y   u n i f o r m   m a n n e r   c o m p r i s i n g   a  p a i r  

of  c o n c e n t r i c ,   c y l i n d r i c a l   s c r e e n   members   ( 12 ,   1 4 ) ,   d e f i n -  

ing   the   bed  (16)   t h e r e b e t w e e n ,   c h a r a c t e r i s e d   in  t h a t   e ach   o f  

s a i d   s c r e e n   members   ( 1 2 ,   14)  i n c l u d e s   a  p l u r a l i t y   of  s p a c e d  

a p a r t   p r o f i l e d   w i r e s   ( 20 ,   28)  f i x e d l y   m o u n t e d   r e l a t i v e   t o  

e a c h   o t h e r   so  as  to  d e f i n e   a  p l u r a l i t y   of  s l o t s   (24 ,   32)  h a v -  

i ng   a  w i d t h   l e s s   t h a n   t he   w i d t h   of  t he   p a r t i c u l a t e   m a t t e r  

t h r o u g h   w h i c h   t he   p r o c e s s   s t r e a m   can  p a s s ;   a  p l u r a l i t y   o f  

c h a n n e l   members   (22 ,   30)  p o s i t i o n e d   g e n e r a l l y   n o r m a l   to  s a i d  

w i r e s   ( 2 0 ,   2 8 ) ,   each   of  s a i d   c h a n n e l   members   ( 22 ,   30)  h a v i n g  

a  p a i r   of  i n t e g r a l   l eg   p o r t i o n s   w e l d e d   to  e a c h   of  s a i d   w i r e s  

(20 ,   2 8 ) ;   a p e r t u r e   means  ( 3 4 ,   26)  f o r m e d   in  s a i d   c h a n n e l  

members   ( 2 2 ,   3 0 ) ,   the   o u t e r   edge  of  e a c h   l e g   p o r t i o n   o f  

e a c h   of  s a i d   c h a n n e l   members   ( 2 2 ,   30)  b e i n g   p o s i t i o n e d   s o  

c l o s e   to   t h e   o u t e r   edge   of  a  l e g   p o r t i o n   of  t h e   a d j a c e n t  

c h a n n e l   member   (22  or  30)  t h a t   s u b s t a n t i a l l y   a l l   the   p r o c e s s  
s t r e a m   w i l l   f l ow  t h r o u g h   s a i d   a p e r t u r e   means   (34  or  36 ) ;   t h e  

t o t a l   open   a r e a   of  s a i d   a p e r t u r e   means   (34 ,   36)  in  each   o f  

s a i d   p a i r   of  s c r e e n   members   ( 1 2 ,   14)  b e i n g   l e s s   t h a n   t he   t o t a l  

open  a r e a   of  s a i d   p l u r a l i t y   of  s l o t s   ( 24 ,   32)  t h e r e i n   a n d  

s u f f i c i e n t l y   s m a l l   f o r   one  of  t h e   s c r e e n   members   to  i n d u c e  

a  p r e s s u r e   drop  in  t he   p r o c e s s   s t r e a m   w h i c h   w i l l   c a u s e   i t  

to   be  d i s t r i b u t e d   s u b s t a n t i a l l y   u n i f o r m l y   t h r o u g h   the   s l o t s  

w h i c h   o v e r l i e   the   c h a n n e l   members   of  s a i d   one  s c r e e n   m e m b e r .  
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